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Redox equilibrium is critical for many aspects of cellular metabolism, signaling, and survival. Recent experimental evidence indicates that endogenous nitric oxide (NO) plays a critical role in the maintenance of this equilibrium state in cellular and organ function, particularly in the kidney (32) . Most of this evidence suggests that there is a balance between the production of NO and superoxide (O 2 Ϫ ) that regulates normal kidney function by opposing each other's action in the kidney. Any imbalance in the NO-O 2 Ϫ interaction leads to derangements in kidney function. Chronic administration of a subpressor dose of ANG II leads to the development of hypertension, and increases in oxidative stress in rats (26, 38, 41, 42) . It is known that ANG II increases the production of O 2 Ϫ by activation of the NAD(P)H oxidase enzyme, which is an important source of O 2 Ϫ in the body (41) . Although it has been postulated that oxidative stress plays a role in the development of ANG II-dependent hypertension, the exact mechanism involved in this pathophysiology is not yet clearly defined. ANG II administration also results in the production of NO primarily by activating AT 2 receptors (6). Previous studies reported upregulation of eNOS activity in the renal tissue of ANG II-induced hypertensive rats (8) . These findings strongly emphasize that the elucidation of complete interactions between ANG II, O 2 Ϫ , and NO is essential for understanding the renal mechanisms involved in the pathophysiology of ANG IIdependent hypertension.
We hypothesize that an increase in NO production by enhanced eNOS activity provides a protective role in the development of ANG II-induced hypertension and renal tissue injury by minimizing oxidative stress, and the proinflammatory activity of TNF-␣. To examine this hypothesis, hypertensive and renal tissue injury responses to chronic administration of ANG II were evaluated in eNOS knockout mice (KO) with or without the coadministration of a O 2 Ϫ scavenger, tempol, or a TNF-␣ receptor blocker, etanercept. ANG II was administered at a dose of 25 ng/min in mice examined in the first series of experiments (study 1). However, this high dose of ANG II caused a high mortality rate in eNOS KO mice. Thus, the dose of ANG II was reduced to 10 ng/min in a later series of experiments (study 2).
METHODS
All of the experimental procedures described in this study were approved by and performed in accordance with the guidelines and practices established by the Tulane University Animal Care and Use Committee. This study was performed on male mice (8 -10 wk of age) lacking the gene for eNOS, B6.129P2-NOS III (KO), and their genetic background wild-type strain, C57BL/6J (WT), which were purchased from Jackson Laboratories (Bar Harbor, ME). These animals were housed in a temperature-and light-controlled room and allowed free access to a standard diet (Ralston-Purina, St. Louis, MO). The mice were kept in the facility for ϳ7 days to become acclimatized prior to the start of the experimental protocol. As mentioned earlier, two sets of experiments were conducted in these mice: In study 1, ANG II was administered at a dose of 25 ng/min in both KO and WT mice. However, this dose of ANG II caused marked deterioration and high mortality in KO mice (six out of nine mice died within 10 days of ANG II administration). Therefore, in the experiments for study 2, which were conducted later, the dose of ANG II was reduced to 10 ng/min to avoid the high mortality rate in the KO mice. This low dose of ANG II did not cause mortality in KO mice and, thus, allowed us to complete the protocol. This low dose of ANG II was administered in both WT and KO mice with or without the coadministration of a O 2 Ϫ scavenger, tempol (400 mg/l in the drinking water) or a TNF-␣ receptor blocker, etanercept (5 mg·kg Ϫ1 ·day Ϫ1 ip). The experimental mice are grouped as follows: In study 1 (n ϭ 6 in each group), ANG II was given at a high (25 ng/min) dose (25 ng/min) in these mice: 1) WTϩANG II (25 ng/min), 2) WTϩANG II (25 ng/min) ϩ tempol, 3) KO ϩANG II (25 ng/min), and 4) KOϩANG II (25 ng/min)ϩ tempol. Most of the KO mice treated with ANG II alone had died during the treatment period, so three more mice were added to that group (n ϭ 9). In study 2 (n ϭ 6 in each group), ANG II was given at a low (10 ng/min) dose (10 ng/min) in these mice: Administration of ANG II doses. ANG II was administered for 14 days to both WT and KO mice via placement of osmotic minipumps, (Durect, Cupertino, CA). Mice were anesthetized with isoflurane administered via inhalation. A 1-cm dorsal skin incision was performed, and the fascia was separated to facilitate subdural placement of the minipumps. The skin was sutured, and topical antiseptic was applied. Mice were placed on 12:12-h light-dark cycles and received food and water ad libitum throughout the study.
Blood pressure measurements in conscious mice. Blood pressure measurements in these experimental mice in both study 1 and study 2 were performed using mainly the tail-cuff plethysmography technique. However, to compare the values obtained by this noninvasive technique with the values obtained by the surgically invasive technique of radiotelemetry, we implanted radiotelemeter probes in a separate series of experimental mice used in study 2. Figure 3 illustrates the comparison of these MAP measurements using these two devices in the different groups of mice. The results indicate that the values of the blood pressures recorded by these two techniques are comparable. For the measurements with the tail-cuff plethysmography technique, the mice were acclimatized for 3-5 days to the tail-cuff device (Visitech Systems, Apex, NC) prior to the implantation of the minipumps for ANG II infusion. Average mean arterial pressure (MAP) measured two consecutive days prior to minipump implantation was used as the control MAP value (considered as 0 day value). MAP was then measured on days 3, 7, 10, and 13 of the ANG II infusion period. For continuous radiotelemetry recordings of MAP, mice were implanted with radiotransmitters (TA11PA-C10; Data Sciences International, New Brighton, MN). For this implantation, mice were anesthetized with isoflurane administered by inhalation. A midline skin incision 2 cm long from chin to manubrium was performed to isolate the common carotid artery (29) . A blunt trocar was passed from the neck incision to the abdominal region through the lateral aspect under the skin. The transmitter's catheter was placed into the common carotid artery. The transmitter body was placed under the skin in the abdominal region. The skin was sutured, and topical antiseptic was applied. Mice were placed on a 12:12-h lightdark cycle and received food and water ad libitum throughout the study (27) . After 8 -10 days of recovery, systolic blood pressure (SBP) and heart rate were monitored continuously using the telemetry data acquisition system (Data Sciences International).
Urine collection in conscious mice. 24-h urine samples were collected in conscious mice using metabolic cages on the day before the start of the treatment (0 day) to measure baseline excretory parameters and then on the 7th and 13th days of the experimental period. Animals were housed individually in metabolic cages, and urine was collected for 24 h into sterile tubes. The drinking water mixed with tempol was changed every day, and covered bottles were used to minimize degradation by light. Urine volumes were determined from each urine collection, and samples were centrifuged (3,000 rpm/5 min; 4°C) and preserved for analysis. Urine samples were collected into tubes containing butylated hydroxytoluene (10 l of 5 mg/ml solution in ethanol per 1-ml sample) to prevent further oxidative production of 8-isoprostane (20) . Urine samples were preserved with 2-propanol (6.5%) to prevent the growth of bacteria that may degrade the nitrate/nitrite in the stored samples (20) .
Renal tissue collection at the end of treatment period. At the end of the 2-wk treatment period, mice were killed by an excess anesthetic dose of inactin (300 mg/kg), and the kidneys were isolated to collect tissue sections for histological examination. Upon sacrificing the mice, the kidneys were removed and washed two times in PBS. After the second wash, the kidneys were fixed in formalin (1:10 buffered dilution). The fixed kidneys were then embedded in paraffin blocks. These paraffin blocks were then used to cut sections that were mounted onto slides for histological analysis. The kidneys from the KO mice treated with a high dose of ANG II (study 1), which died prior to 2 wk of treatment, were collected within an hour of their death and used for histological measurements.
Analytical methods and statistics. Urinary concentrations of sodium and potassium were assessed by flame photometry. The extent of glomerulosclerosis (GS) was determined by periodic acid Schiff (PAS) staining of these tissue sections (14) . Image analysis was performed using a computer software program (NIS Elements software; Nikon Instruments, Melville, NY). Renal interstitial fibrosis (collagen deposition) was determined by either Sirius-red staining (study 1) or Gömöri's trichrome staining (study 2) of renal tissues. For Sirius-red staining, tissue slides were stained in saturated picric acid with 0.1% Sirius red F3BA (Aldrich Chemical, St. Louis, MO) (16) . For trichrome staining, slides were stained in Weigert's iron hematoxylin solution. Image analysis was performed using a computer software program (NIS Elements software, Nikon Instruments).
Results are expressed as means Ϯ SE. Statistical analysis was conducted by using Sigma-Stat software (Systat, Chicago, IL). Statistical analysis within groups was conducted by the use of the repeated-measures ANOVA and Dunnett's multiple comparison test. Percentage changes in the responses within the groups were compared with paired t-test. P Ͻ 0.05 is considered as significant.
RESULTS

Study 1: responses to administration of ANG II (25 ng/min)
in WT and KO mice. Basal mean SBP was higher in KO (n ϭ 9) than WT mice (n ϭ 6) (135 Ϯ 2 vs. 121 Ϯ 3 mmHg; P Ͻ 0.05). ANG II infusion at the high dose (H; 25 ng/min) caused gradual increases in SBP (157 Ϯ 2 mmHg at 13th day) in WT mice. Figure 1 , A and C illustrates the changes in SBP and mortality rate in these WT mice due to chronic ANG II (25 ng/min) administration. Overall, this dose was well tolerated with no apparent deterioration in the condition of the WT mice and with no significant changes in body weight during the 2 wks of treatment. Co-administration of tempol with ANG II (25 ng/min) in WT mice (n ϭ 6) slightly but significantly (P Ͻ 0.05) attenuated this increase in SBP (146 Ϯ 3 mmHg), and all the mice survived in good condition. However, ANG II (25 ng/min) infusion caused a high mortality rate in KO mice within the 2-wk treatment period as mentioned earlier. Beginning on the 3rd day of ANG II (25 ng/min) infusion, the KO mice gradually became lethargic, their body weight decreased markedly, and they began to die from the 6th day onward. By the end of the 2-wk treatment period, seven out of nine KO mice had died. Although SBP was measured in all surviving mice, measurement by the tail-cuff plethysmography was not possible in some of the mice due to their extremely deteriorated condition. Figure 1 , A-D illustrates the changes in SBP and mortality rates in these mice. It was observed that ANG II (25 ng/min) failed to cause significant increases in SBP in the KO mice that survived during the 2-wk period. Urine output was reduced as the ANG II (25 ng/min)-treated KO mice could not take food and water due to their deteriorated condition. Therefore, urine collection from the metabolic cages was hampered in some of the mice with extremely deteriorated condition.
Interestingly, cotreatment with tempol markedly reduced the mortality rate in ANG II (25 ng/min)-treated KO mice; only 1 out of 6 mice died by the 12th day of treatment. Fig. 1 , C and D illustrates the changes in SBP and mortality rates in these tempol-treated mice. Tempol cotreatment also improved food and water intake with increased urinary output in these mice. The average values of renal excretory parameters are depicted in Table 1 . Chronic ANG II (25 ng/min) infusion in WT mice increased urine flow and sodium excretion on the 13th day, which might be related to an increase in SBP in mice. Tempol cotreatment in these ANG II (25 ng/min)-treated WT mice attenuated the rise in SBP, and thus, there are insignificant changes in urine flow or sodium excretion. However, ANG II (25 ng/min) treatment in KO mice with or without tempol cotreatment did not cause any significant changes in the urine flow or sodium excretion on the 7th or 13th days.
Histological analysis of the kidneys from these mice revealed that there was severe renal injury (glomerulosclerosis (Fig. 2) in the kidney though SBP was not altered significantly (Fig. 1C) . In the ANG II (25 ng/min)-treated KO group, the percent GS value was markedly increased to 33.42 Ϯ 2.32 (P Ͻ 0.001). Tempol cotreatment reduced it to 11.80 Ϯ 0.26 (P Ͻ 0.001). The extent of collagen deposition (interstitial fibrosis) in the renal tissue was assessed by Sirius red staining and measured as the percent area covered by the color staining of the collagen present in the tissue (Fig. 3) . Fig. 4A were taken from the experiments using tail-cuff methods, and the values depicted in Fig. 4B were taken from the experiments using radio telemetry devices in mice. The MAP values obtained from these two methods were more or less identical. Thus, in all other experiments, MAP was mea- sured using the tail-cuff method, as this made it possible to perform collections of 24-h urine samples on the day before the start (0 day), 7th, and 13th days of the treatment period using metabolic cages. As illustrated in both Fig. 4 , A and B, basal MAP was slightly higher in KO than WT (111 Ϯ 1 vs. 100 Ϯ 2 mmHg; P Ͻ 0.05). However, with this low dose, MAP increased modestly in WT (100 Ϯ 2 to 117 Ϯ 6 mmHg; P Ͻ 0.05; n ϭ 6) but increased markedly in KO mice (111 Ϯ 1 to 160 Ϯ 13 mmHg, P Ͻ 0.001; n ϭ 6). The percent changes in MAP from the baseline values at 0 day of treatment in different groups of mice were illustrated in Tables 2 and 3 . Although ANG II treatment in WT mice at the high dose (25 ng/min) increases urine flow and sodium excretion on day 13, the low dose (10 ng/min) treatment did not cause such changes, as there were smaller increases in MAP in these mice (Fig. 5) . It was noted that etanercept treatment significantly attenuated V and U Na V on the 13th day in WT mice. Although the changes were not statistically significant, a similar trend in attenuation of V and U Na V was also seen with etanercept treatment in KO mice. As TNF-␣ induces diuresis and natriuresis in the kidney (44) , such responses to etanercept treatment were not entirely unexpected. Etanercept treatment also showed significant attenuation of ANG II-induced U Nox V in WT but not in KO mice. The results also showed that etanercept treatment reduced U Iso V responses to chronic ANG II (25 ng/min) in KO but not in WT mice. It is noted that there are some variations in the basal levels of U Nox V or U Iso V in different groups of mice, as these were examined separately at different time periods. However, the responses to drug treat- In study 2, histological analysis of the kidneys from only the ANG II (10 ng/min) and etanercept-treated groups was performed. It was not possible to analyze the tissue samples collected from the tempol-treated groups due to technical faults during collection. However, as the tissue injury responses to tempol cotreatment are assessed in study 1, we did not repeat these experiments in study 2, as these would be expected to provide qualitatively similar results as in study 1. Overall, the extent of renal injury (glomerulosclerosis and interstitial fibrosis) during low-dose administration of ANG II (10 ng/min) in study 2 was somewhat lower than (though qualitatively similar to) that observed in study 1. However, it was observed that these injuries were markedly reduced in the etanercept cotreated group (Figs. 6 and 7) . As illustrated in Fig. 6 , the values of GS percent area were not statistically different between sham control groups of WT (1.61 Ϯ 0.22) and KO (1.88 Ϯ 0.33). ANG II (10 ng/min) treatment increased percent GS value in WT (12.84 Ϯ 2.95; P Ͻ 0.001) mice but more so in KO mice (16.1 Ϯ 1.8; P Ͻ 0.02). Cotreatment with etanercept in the ANG II (10 ng/min)-treated group markedly reduced the GS value in the WT (4.21 Ϯ 0.96; P Ͻ 0.001) group but less so in the KO group (10.24 Ϯ 1.09; P Ͻ 0.05). The extent of collagen deposition (interstitial fibrosis) in renal tissue was assessed by trichrome staining and measured as the percent area covered by the color staining of the collagen present in the tissue. As illustrated in Fig. 7 , the average percent area was higher in the ANG II (10 ng/min)-treated WT group (0.90 Ϯ 0.38 vs. 3.98 Ϯ 0.42; P Ͻ 0.05) compared with the untreated group. Etanercept cotreatment with ANG II (10 ng/min) did not alter this value (3.29 Ϯ 0.81) in WT mice. However, compared with untreated WT mice, the baseline value was slightly higher in the untreated KO mice (1.70 Ϯ 0.53; P Ͻ 0.05). In the ANG II (10 ng/min)-treated KO mice, this percent collagen deposition was much higher (13.97 Ϯ 1.79; P Ͻ 0.001). Etanercept cotreatment reduced this value to 6.93 Ϯ 0.95 (P Ͻ 0.05) in the ANG II (10 ng/min) treated KO group.
DISCUSSION
The present study demonstrates that KO mice lacking the gene for eNOS have exaggerated hypertensive and renal injury (glomerulosclerosis and interstitial collagen deposition) responses to chronic administration of ANG II (both in high or low doses) compared with the corresponding dose in WT mice. ANG II at the higher dose (25 ng/min) induced a high mortality rate, but the lower dose (10 ng/min) was more tolerable in these KO mice. These exaggerated hypertensive and renal injury responses to the doses (high or low) of ANG II administration for 2 wk in KO mice were ameliorated by cotreatment with a O 2 Ϫ scavenger, tempol, or a TNF-␣ receptor blocker, etanercept. A high mortality rate (ϳ80%) during a higher dose of ANG II (25 ng/min) administration for 2 wk in KO mice was also prevented by coadministration of tempol. Basal blood pressure in KO mice was higher than that in WT mice, which was ameliorated by etanercept treatment alone. Thus, the results indicate that an enhancement of TNF-␣ activity is linked to higher MAP in eNOS KO mice. Recent findings in our laboratory (48) also show that the renal level of TNF-␣ is markedly higher (approximately twofold) in eNOS KO mice compared with that in WT mice. Similar to this, it was observed that the systemic NO inhibition by acute infusion of L-NAME resulted in twofold to three-fold increases in plasma as well as renal levels of proinflammatory cytokines, including TNF-␣. (47) . Earlier in vitro experiments also demonstrated that NOS blockade induces an increase in the production of TNF-␣ in the myocardium (54), as well as in cultured monocytes (55) and macrophages (22) . However, it is noted that etanercept treatment caused minimal changes in blood pressure in both treated and untreated WT mice with a low dose of ANG II (10 ng/min). As endogenous TNF-␣ production is influenced by the status of oxidative stress (1, 29, 46, 47) , which is enhanced during NO deficiency (34) , it is likely that the TNF-␣ activity would be greater in KO than in WT mice. Thus, it is expected that the effect of etanercept treatment would be more prominent in KO mice than in WT mice, as seen in the present study. Collectively, these results demonstrate that functional eNOS activity provides a protective role in preventing oxidative stress and inflammatory responses induced by ANG II. Among the various isoforms of NOS enzymes, eNOS is considered to be the main source of ANG II-induced NO production (21) . Although a renoprotective role for NO in the kidney during acute or chronic administration of ANG II was reported earlier (9, 30, 33, 39, 40) , the results of the present study confirm that the eNOS isoform is the primary source of NO that exerts this protective effect.
As the hypertension induced by ANG II is attenuated by tempol or etanercept cotreatment, it could be argued that the beneficial effects on the renal injury associated with antagonism of oxidative stress or inflammation is simply due to reduction in blood pressure. Although this possibility may not be entirely ruled out, it was observed that the high doses of ANG II failed to cause significant increases in SBP in KO mice that survived (Fig. 1C ), yet caused massive increases in glomerulosclerosis (Fig. 2 ) and collagen deposition (Fig. 3) in the kidney. Moreover, tempol cotreatment did not cause any significant alteration in SBP in the high dose ANG II (25 ng/min)-treated KO mice (Fig. 1C) but did cause marked attenuation of renal injury (Figs. 2 and 3) . These findings indicate a dissociation of changes in blood pressure with changes in renal pathology in these KO mice. Such dissociation between the changes in renal perfusion pressure and in renal morphological injury was not at all unexpected as many previous studies have demonstrated that the reduction in blood pressure by hydralazine or hydrochlorothiazide failed to prevent ANG II-induced renal injury in many animal models of hypertension (1, 15, 25, 36, 37) . It was also demonstrated that etanercept treatment can markedly reduce renal injury changes without affecting blood pressure in hypertensive rats induced by DOCA salt (11) or ANG II with high-salt intake (12) . Thus, it is likely that the beneficial effects of tempol or etanercept in attenuating renal injury in KO mice were mostly independent of the changes in blood pressure.
In the present study, it has been observed that etanercept treatment alone deceases urine flow and sodium excretion in WT mice. This antidiuretic and antinatriuretic response to TNF-␣ antagonism is expected, as it has been shown earlier that TNF-␣ induces potent diuretic and natriuretic responses (45) . However, it could be argued that eNOS-induced NO production is involved in the natriuretic response to TNF-␣ as etanercept has a minimal effect on sodium excretion in KO mice. This possibility is unlikely, as we have demonstrated previously that TNF-␣ induced natriuresis is independent of NO (45, 46) and occurs mainly via inhibiting tubular ENaC activity (31) . As KO mice exhibit a higher renal level of TNF-␣ than WT mice (48) , it is possible that a higher dose of etanercept is needed to observe the expected antinatriuretic effect in KO mice. It was also noted that the blood pressure remains mostly unaffected despite significant reductions in urine flow and sodium excretion in response to chronic etanercept treatment in WT mice. Although the reason for this lack of blood pressure effect in response to chronic salt retention is not clear, it should be emphasized that maintenance of normal blood pressure depends on the interaction between many intrarenal and extrarenal factors maintaining body homeostasis. In the present study, the possible increase in blood pressure due to enhancement of sodium retention by etanercept treatment may be counteracted by an adjustment in peripheral resistance through intact eNOS activity in WT mice.
The mechanism of how eNOS activity provides an inhibitory influence on the TNF-␣ activity induced by ANG II is not yet clear. However, it is known that NO has powerful anti-inflammatory properties and endogenous production of NO plays an important role in the regulation of various inflammatory cytokines, including TNF-␣ (7, 51). Although there is evidence to suggest that TNF-␣ induces eNOS activity (49), endogenous TNF-␣ production was also known to be influenced by the oxidative stress status in the tissue (1, 17, 43, 47) . Apart from the recent findings in our laboratory demonstrating that the TNF-␣ level is considerably higher in mice treated with an NO inhibitor (47) and in KO mice lacking the gene for eNOS enzyme (48) , reports are also available from other laboratories (2, 3, 4, 7) , indicating that the production of TNF-␣ and other inflammatory cytokines is regulated by NOS activity. Among many cell types, monocytes and macrophages are considered to be important cellular sources for various inflammatory cytokines. Although direct evidence is not yet available, it has been reported in a recent in vitro study (54) that application of asymmetric dimethylarginine (ADMA; an endogenous NO synthase inhibitor compound) can induce TNF-␣ production in monocytes. In addition, inhibition of NOS by N-nitro-Larginine induces TNF-␣ production in a dose-dependent manner in rat cardiomyocytes (54) , as well as cultured macrophage cells (22) . Although the underlying molecular mechanism by which NOS deficiency induces TNF-␣ release in response to ANG II was not evaluated in the present study, a specific role of NF-B and p38 MAP kinase pathways has been recently implicated in this phenomenon (53, 55) . ANG II has been reported to increase TNF-␣ production in monocytes (19) , in the thick ascending limb of the Loop of Henle in the kidney (13) , and in the mammalian heart (23). Increased levels of TNF-␣ have been reported in many forms of experimental hypertension, such as ANG II-dependent hypertension (13), Dahl salt-sensitive hypertension (14) , DOCA-salt induced hypertension (11) , and L-NAME-induced hypertension (5). It has also been shown that chronic ANG II administration failed to cause a hypertensive response in TNF-␣ knockout mice (49) , as well as in T-lymphocyte-deleted mice (10, 18) . Collectively, these studies suggest that TNF-␣ plays a key role in the pathogenesis of hypertension and cardiovascular disease. Future studies are warranted to identify the mechanistic link between eNOS activity and its inhibitory action in cells and/or organs that are prone to the production of inflammatory mediators. An increased level of plasma TNF-␣ has been observed in many acute and chronic pathophysiological conditions in which endogenous NO production is generally compromised, such as chronic L-NAME-induced hypertension (5) and many other models of hypertension (12, 17, 18) . A direct relationship between NOS deficiency and increases in TNF-␣ level has been reported in many recent in vivo (2, 4) as well as in vitro studies (54, 55) . However, in experimental models representing the condition of sepsis, TNF-␣ has been reported to stimulate the inducible form of NOS (iNOS) or a blockade of NOS actually suppressed TNF-␣ production (24, 52) , rather than being suppressed by endogenous NO, as observed in the present study. It should be noted here that conditions, such as septicemia (or LPS-induced sepsis), are associated with the production of NO in large amounts, which is mostly mediated by enhanced iNOS activity (24) . The iNOS isoform is known to be induced only in the pathological conditions and is generally not expressed under the basal conditions. Therefore, the consequences of blockade of NOS in such conditions should be different from those in the basal condition as in the present experimental settings. Therefore, the mechanism of TNF-␣ production and its interactions with NOS activity may vary depending on the underlying physiological and pathophysiological conditions. Microphotograph was taken using a 40ϫ objective (Nikon Eclipse 50i), and images were captured with a digital camera (Nikon DS-Fil). G and H: mean optical density values of trichrome staining (extent of collagen deposition) of the renal sections collected from WT (G) and KO (25 ng/min) (H) mice. *P Ͻ 0.05 vs. corresponding nontreated group. #P Ͻ 0.05 vs. ANG II-treated group.
In conclusion, the data from the present experiments demonstrate that the functional eNOS activity provides a protective role in preventing oxidative stress and inflammatory cytokinemediated renal injury and hypertension induced by increases in ANG II level.
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